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The purpose of this paper was to evaluate the use of inpatient video-EEG (VEEG) monitoring in the evaluation of seizure
disorders in elderly subjects. We retrospectively identified 36 patients aged 60 years old or over from a total of 849 patients
studied at the VEEG unit of the Tampere University Hospital. Sixteen of the patients (44%) experienced at least one habitual
seizure during the recording. Seven patients had epileptic seizures including two cases with status epilepticus. Nine patients had
various non-epileptic disorders. VEEG had a clinically significant impact on the diagnosis and treatment in 14 of the 16 patients
in whom paroxysmal events were recorded and proved to be useful in the evaluation of seizure disorders in elderly subjects.
c© 2002 BEA Trading Ltd. Published by Elsevier Science Ltd. All rights reserved
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INTRODUCTION
Epidemiological studies have shown that the incidence
and prevalence rates of epilepsy increase sharply after
the age of 60 years. Annual incidence reaches 100–
150/100 000, a figure much higher than in adolescence
and young adulthood1–3 and patients aged 60 years
or over account for about one-quarter of all incidence
cases4. Prevalence rates of epilepsy in this age
group range from 6 to 15/10005–7. The prognosis
of seizures is favourable in most of the elderly
patients but a substantial proportion of patients will
suffer from intractable seizures1. Additionally, the
semiology of epileptic seizures may change with age
and some elderly patients may experience a worsening
of seizures8.
Seizure-like events in the elderly can be due to many
other causes than epilepsy and differential diagnostic
categories include disorders which are different from
those in young adults9. Due to these problems non-
epileptic disorders (NED) may be misdiagnosed as
epilepsy, but, on the other hand, doctors may fail to
identify epileptic seizures in elderly subjects6.
Video-EEG monitoring (VEEG) allows continuous
EEG and video recording of clinical seizures. Al-
though VEEG is widely available, only a few studies
have addressed the usefulness of this method in elderly
patients10. In this paper we report our experience of
VEEG use in elderly patients at our hospital.
METHODS
We made a retrospective review of the records of
patients studied at the VEEG unit of Tampere Univer-
sity hospital from the start of the unit, September 19,
1985, to December 31, 1996. During this time a total
of 849 patients were examined, of whom 36 patients
were 60 years old or over (comprising 4% of all
patients). VEEG monitoring comprised synchronized
video and cable EEG telemetry using the 10–20
International System for electrode placement.
The indication and duration of the VEEG study,
presumed cause of the symptomatology and seizure
frequency prior to the VEEG were recorded. The
results and clinical impact of the VEEG on the diag-
nosis and treatment were ascertained. All ictal VEEG
recordings were re-evaluated. Standard criteria were
used in the diagnosis of psychogenic seizures11, 12.
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RESULTS
The 36 patients comprised of 20 women and 16 men.
Their age range was 60–83 years old. Twenty-three
patients (64%) were 60 years old or over at the
onset of the seizure disorder. The main indications
for the VEEG were differential diagnostic problems
in 29 patients and classification of seizures in seven
patients. The mean duration of the VEEG study was
45 hours (range 1–20 hours).
The duration of the seizure disorder prior to VEEG
was less than 1 year in seven patients, from 1 to 5 years
in 15 patients and more than 5 years in 14 patients.
Sixteen patients had a prior diagnosis of epilepsy and
14 patients were on antiepileptic drugs (AED). The
number of AED per patient ranged from one to four.
Eight patients had a history of other neurological
disorders (six patients had a history of stroke, two
patients had dementia). A total of 18 patients had
various cardiovascular disorders such as hypertension,
coronary heart disease, cardiac arrhythmias and
insufficiency. Five patients had a history of depression.
Sixteen (44%) patients experienced at least one ha-
bitual seizure, paroxysmal event, prolonged alteration
of consciousness and/or behaviour during the VEEG
study. The final diagnoses, based on the electroclinical
characteristics of seizures and the clinical impact
of the VEEG, are presented in Table 1. Seven
patients had epileptic seizures including two cases
with status epilepticus (SE). Nine of the 16 patients
were diagnosed as having NED. Case histories of the
three patients with psychogenic seizures follow.
Case 4. This 69 year old female had suffered from
unequivocal epileptic seizures from the age of 20 years
old. One week prior to admission to VEEG she started
to have daily seizure-like events which were different
from her previous seizure type. Several of these were
recorded during VEEG. The events started while the
patient was awake and lying in the bed. She made
a weeping or moaning sound and then her upper
extremities became flexed and her head was turning
from side to side. At the end of the seizure there was
a short-lasting tonic extension of the whole body. The
duration of the seizure was about 30 seconds and her
consciousness was preserved during the whole seizure.
There were no post-ictal symptoms. EEG remained
unchanged before, during and after the seizures.
Case 9. A 61 years old female started to experience
symptoms, suspected as epileptic seizures at the age of
60 years old. During the VEEG she had two habitual
seizures. At the onset of the seizure she presented with
an arrest of ongoing activity and staring. She did not
respond to speech. No motor activity such as oral,
facial or manual automatisms were observed. Duration
of the seizure was about 5 minutes, her consciousness
returned to normal abruptly and there were no post-
ictal symptoms. There were no changes in the EEG
before, during or after the clinical symptomatology.
Case 10. A 64 year old male started to experience
paroxysmal events 10 years prior to his present
admission. His symptoms had been diagnosed and
treated as epileptic seizures. Treatment was, however,
unsuccessful. He experienced several habitual seizure
events during VEEG. At the onset of the seizure
the patient complained of unspecific malaise and he
went to bed. Thereafter a symmetrical jerking of the
upper extremities with simultaneous tonic spasm of
the lower extremities started. His consciousness was
normal during motor symptoms and there was no ictal
amnesia. The EEG remained unchanged during the
episode.
The VEEG study had a clinical impact on the
diagnosis and treatment in 14 of the 16 patients
with recorded paroxysmal events (Table 1). In
10 patients the study led to a new specific diagnosis
(including verification of epilepsy in three patients)
or confirmation of the previous diagnosis. In two
patients AED treatment was started, in one patient
AED treatment was changed according to the specific
diagnosis and in one patient AED was discontinued.
DISCUSSION
VEEG is a valuable tool in establishing the correct
diagnosis and classification of seizures and localiza-
tion of the epileptogenic region for epilepsy surgery13.
Until now, VEEG has only sparingly been used in
elderly patients although epilepsy is common in this
age group. In our hospital, patients aged 60 years old
or over comprised only 4% of all patients studied
with VEEG, a figure quite similar to 1.5% reported
by Lancman et al.10. Reasons for a low frequency
of use of VEEG in elderly subjects are not clear. In
our patient population VEEG was often utilized in
chronic refractory cases. Our results suggest that an
early use of VEEG may help in establishing the correct
diagnosis and treatment of seizure-like symptoms
which otherwise remain difficult to diagnose in elderly
subjects. VEEG proved to be valuable both when
differential diagnostic problems and classification of
seizures were the indication.
Differential diagnosis of seizure disorders is a major
problem. In most cases paroxysmal events are not
witnessed by educated observers or during routine
EEG. Thus, the diagnostic accuracy relies almost
solely on the clinical history. NED are common and
they may be misdiagnosed as epilepsy. In the Swedish
population based studies 41–53% of patients evaluated
due to possible seizure events had NED3, 6. An epi-
demiological survey also found that the prevalence of
NED diagnosed as epilepsy in adults was 15%14. Most
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Table 1: Pattern of seizures and clinical impact of the VEEG in patients who experienced at least one habitual seizure or
paroxysmal event during the recording.
Patient no. No. of recorded Seizure pattern Clinical impact of the VEEG
seizures
1 One event CPSE Epilepsy verified
2 5 CPS Epilepsy diagnosed; AED started
3 One event Subtle SE Epilepsy verified
4 4 Psychogenic sz Psychogenic sz verified
(pre-existing epilepsy)
5 2 CPS Sz type established; AED changed
6 5 CPS Epilepsy diagnosed; AED started
7 1 SP Epilepsy verified
8 3–4 CPS, SPGS Sz type verified
9 2 Psychogenic sz Epilepsy excluded
10 6 Psychogenic sz Epilepsy excluded
11 3 TIA Epilepsy excluded
12 1 Syncope Epilepsy excluded; AED stopped
13 10 Non-epileptic
myoclonus
Epilepsy excluded
14 5 Non-epileptic sensory
phenomena
Epilepsy excluded
15 One event Non-epileptic
delirium
No effect
16 Sleep apnea Epilepsy excluded
CPS: complex partial seizure; CPSE: complex partial status epilepticus; SP: simple partial; SPGS: simple partial secondarily generalized; sz:
seizure; TIA: transient ischaemic attacks; AED: antiepileptic drug.
common NED are syncopal attacks and psychogenic
seizures3. An important problem is that a substantial
number of patients with intractable seizures have
NED only15. The diagnosis of psychogenic seizures
is difficult and almost always requires the use of
VEEG. Most studies addressing the VEEG diag-
nosis of psychogenic seizures have included young
and middle-aged subjects and elderly patients have
comprised a small minority12, 16–19. Our experience
suggests that elderly patients may also suffer from
such seizures and a similar conclusion was made by
Lancman et al.10. Psychogenic seizures in our patients
mimicked either complex partial or generalized
seizures in agreement with previous studies in young
adults11, 16–20. Patients with psychogenic seizures
infrequently have co-existing epileptic seizures12, 15.
The present series included only one patient with un-
equivocal history of co-existing epileptic seizures and
documented psychogenic seizures. Other paroxysmal
events mimicking epileptic seizures such as transient
ischaemic attacks and syncopal attacks, sleep apnoea
and myoclonus were documented in our patients.
The diagnosis of epilepsy may be delayed in some
patients either due to patient related causes or due to
the failure of doctors to correctly identify seizures.
Forsgren21 found that about one-third of all patients
with a delayed diagnosis of epilepsy (>1 years) were
aged at least 60 years old at the time of diagnosis.
He found that epileptic seizures had been diagnosed
as syncopal or transient ischaemic attacks. Syncopal
attacks may be difficult to differentiate from epileptic
seizures and, for patients with frequent attacks, VEEG
provides a possibility to directly record the electro-
clinical correlations of paroxysmal events10.
All epileptic seizures recorded in our patients had
a partial onset and most often a complex partial
seizure was documented. This finding is in agreement
with that of Lancman et al.10 Several population and
clinic-based series have suggested that simple partial
and secondarily generalized seizures predominate
in elderly epileptic patients6, 22–25. Because only
refractory patients are admitted to the VEEG the
distribution of their seizure types may differ from that
of the whole elderly patient population.
VEEG helped to verify two cases with a SE. Non-
convulsive SE and complex partial status epilepticus
(CPSE) account for approximately 20% of all SE.
Their diagnosis is, however, often difficult because
the clinical presentation may be atypical. The patient
may present with altered consciousness only, motor
symptoms may be subtle or altered consciousness
may follow a tonic–clonic seizure26. The mean age
of patients with CPSE has been most typically
between 20 and 40 years old although patients
aged between 80 and 93 years old have also been
reported26–28. Non-convulsive forms of SE can be
diagnosed with EEG recording only. VEEG may
help in further determining the accurate behavioural
presentation of the SE. Elderly patients may be
admitted to emergency clinics due to a confusional
state or an altered consciousness only, which may be
due to a non-convulsive SE. EEG, and in selected
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cases, VEEG may help in defining the cause for
symptoms.
In conclusion, our results confirm the high yield
of VEEG in the evaluation of seizure disorders in
elderly patients. Patients who remain refractory after
an adequate trial with an AED or whose seizures
remain undiagnosed after a careful clinical evaluation
require inpatient VEEG monitoring. VEEG may also
help in the classification of epileptic seizures in those
elderly patients who are not able to describe their
symptoms as precisely as younger adults. In patients
with non-convulsive SE, VEEG may improve the
assessment of clinical symptomatology and treatment
response.
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